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For information regarding Mazda lamps and lighting questions, 
refer to the nearest sales office as listed on the last page of this 
bulletin. . . 

To insure receipt of bulletins, notify the Department of Publicity, 
Edison Lamp Works of General Electric Company, Harrison, 
N. J., of any change of address. 







Adequate illumination is an efficient aid on the farm as well as 
in the industrial plant. 







A rather novel method of destroying insect pests has been successfully 
tried. It consists of suspending a lighted incandescent lamp over a pan 
of kerosene at night. The insects are attracted by the light and will fly 
against it, dropping into the liquid. An astonishing number of bugs may 
be disposed of in this manner during an evening as described in some 
of the references in the bibliography. 

There is no doubt that some such system as this will lure to destruc- 
tion the female codling moth before she has an opportunity to deposit 
her damaging eggs in the calyxes of the apple trees' pink blossoms. The 
leaf roller, the cherry maggot in its moth form, the rose aphis, and the 
cut and cabbage worms in winged forms may be trapped after being 
attracted by the light. 



Electric Light on the Farm 

and 

In the Rural Districts 

Information Compiled by A. L, Powell and A. D. Bell, 
Engineering Department 

General Considerations 

Accompanying its widespread use for commercial, industrial, 
and domestic purposes, electricity is being applied more and more to 
the needsof thefarmerandthedwellerinthe rural districts. While the 
extension of central station power lines has been the chief factor in 
bringing this about, individual farm lighting plants are still being 
installed in those sections remote from high tension power lines. 

On the well equipped farm today electricity will be found in use 
for both lighting and power purposes, yet it is the exception rather 
than the rule to find lighting which is really adequate. 

There is probably no place where electricity renders greater ser- 
vice than on the farm. It is literally a 24-hour a day servant. Space 
does not permit a discussion of the power applications ranging from 
that of pumping water to operating the ensilage cutter, grindstone, 
and milking machine. A tabulation of the electric power time sav- 
ing appliances in actual use would fill an entire page. We are espe- 
cially interested in electricity converted into light, and the uses of 
electric light around the farm are more varied than in almost any 
other class of service. There is the illumination of the house itself 
for work, recreation, and decoration. The barns, outlying buildings, 
and yards have many needs for artificial light, but in addition to 
these more common uses, properly applied artificial illumination 
will increase egg production and speed the growth of plant life. 
Light may be used to lure harmful insects so that they may be 
destroyed, and a case is on record where an apiarist used a beam of 
electric light directed on the entrance of the hives to cause the bees 
to become active several weeks earlier than normal, with a resultant 
increase in honey. Ultra-violet radiation has been used successfully 
to prevent rickets in young chicks. The farmer may mount a porta- 
ble floodlight on his tractor and continue work after dark if desired. 
Similar lighting to that used in excavating for large buildings can 
make harvesting a continuous operation. 

The advantages of lighting by means of the incandescent lamp, 
as compared with the kerosene oil lamp or other exposed flame 
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illuminants, are well known and may be summarized as being more 
convenient, safer, and all around more satisfactory. In other words, 
it permits living in the country with greater comfort, as many of 
the daily chores and duties may be performed with less effort and 
with a considerable saving of time. 

As a guide to improving conditions in existing installations and 
an attempt to insure new layouts meeting modern demands, we 
present in this publication a series of suggestions which are based 
on an extended series of investigations on actual farms. The recom- 
mendations are intensely practical and in no sense extravagant. 

If lighting of the type described is provided, real economy in 
farm operations will result. Light is one of the least expensive tools 
at man's disposal. For example, a prominent agriculturist recently 
reported that good lighting in his stock sheds increased the speed 
of the workmen so that each saved one-half hour per day. 

In providing a satisfactory electrical installation for both light- 
ing and power purposes in farm buildings, it is desirable to follow 
certain well recognized forms of present day practice. Many farm 
buildings are simple in structure and there is a tendency to install 
very inexpensive wiring systems. Economy, of course, is usually 
required but in many cases a better sort of wiring system, such as 
BX cable, is desirable. It will last much longer than cheaper wiring 
and provides far greater safety. 

All too often a minimum size of wire is installed; this produces 
considerable voltage drop, — a costly proposition, — and makes it 
unsafe to increase the load as new demands for electric service are 
experienced. It is much more satisfactory and far less expensive in 
the long run to make the initial job adequate for the future. 

Outlets for illumination should be carefully placed and adequate 
means of control provided. Porcelain receptacles, switches, etc., 
are recommended for barns and outbuildings as these places are 
often damp, and it is well to use outlet box covers and other metal fit- 
tings of a non-corrosive type. Convenience outlets for power pur- 
poses are likewise essential. 

Frequently bare lamps are used to provide illumination in farm 
buildings, and with the inside frosted types of Mazda lamps this 
sort of lighting is often reasonably satisfactory. A large portion of 
the light rays are directed upward and laterally, however, and in 
most places the use of reflectors or shades will give better results, 
with the exception that when the ceiling is low and white in color, 
the ceiling itself will act as a reflector. 
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In the following pages are given lighting (U 

recommendations, both for the farm house fcf 
and for the various buildings used in 

carrying on the daily routine work. These g 
recommendations are intensely practical 

and their value has been shown in actual fj^ 

installations. fcj 
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\ irood example of a parlor or living room lighted by a decorative semi-indireet 
fixture which uses a 100-watt Mazda lamp. 



Parlor or Living Room 
Need for Illumination 

Social gatherings and for general use of family for reading, sew- 
ing, music, study, etc. 
Location of Outlets 

One in center of ceiling for general illumination; convenience out- 
lets about 12 feet apart for floor and table lamps; possible wall out- 
lets for decorative brackets. 
Size of MAZDA Lamps 

With pendent fixture having several sockets, 40 or 50 watts in 
each socket. For indirect fixture with only one socket, 100 or 150 
watts. Table lamps 40 to 60 watts. 
Type of Reflector 

Decorative semi-indirect fixture with one socket or multiple unit 
types are especially well adapted, giving soft, well diffused, evenly 
distributed general lighting. Personal taste will govern choice. 
Mounting 

Indirect types about two feet below, direct types close to ceiling. 

Control 

Wall switch located at most used entrance. 
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Night photograph of a farm house combination dining and living room, lighted 
by four 40-watt Mazda lamps in a glass shaded pendent fixture. The light is 
fairly well diffused and not glaring. There is plenty of illumination on the table 
top as well as throughout the room. 

Dining Room 
Need for Illumination 

Early morning and evening meals; for reading, sewing, etc. 
Location of Outlets 

One in ceiling over dining room table. One convenience outlet in 
floor under table for electrical appliances, also others in baseboard 
about 12 feet apart for these, and for lighting on the sideboard, etc. 
Size of Mazda Lamps 

If the dome type of fixture is used over dining table — 100 watts; 
if multiple arm pendent, semi-indirect or candlestick type — 40 to 60 
watts in each socket. Sideboard lights 15 to 25 watts. 
Type of Reflector 

The glass dome type is very well adapted as it directs light on the 
table and about room. Semi-indirect and candle types also suitable. 
Mounting 

Dome reflector 26 inches from table; others about 2ft. from ceiling. 
Control 

Wall switch at most used entrance. 
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A bed room provided with adequate yet attractive illumination. There are three 
40-watt Mazda lamps in the ceiling fixture and one in the sidewall bracket. Note 
that the wall bracket is more decorative than useful, as a person standing in front 
of the mirror would receive little light on his face. A better arrangement would 
consist of two dressing table lights. 

Bed Room 

Need for Illumination 

Retiring at night, early morning arising, etc. 
Location of Outlets 

One in center of ceiling for general lighting requirements. Con- 
venience outlets for dresser lights and bed lamp. 
Sizz of Mazda Lamps 

If semi-indirect center fixture with one socket — 60 or 100 watts; 
if direct lighting type — 40 or 60 watts in each socket, Dresser and 
bed lamps — 25 or 40 watts. 
Type of Reflector 

Ceiling fixture of decorative semi-indirect variety is very satis- 
factory; direct pendent types are also good. 
Mounting 

Semi-indirect type suspended lJ^-2 ft.; direct type close to 
ceiling. 
Control 

Wall switch near entrance door for ceiling fixture. 
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farm house cellar. Thia portion ol the cellar, bousinj 
pump aa well ai - rating mechanism, i- lighted bj ;« L0-wat1 

an &LM Standard dome reflector The portable light on the ex- 
which ma > be uaed in anj of the farm buildinj 
*lnml«l be noted. 

Miscellaneous Rooms 
Bath Room 

1,1 the bath room the most important place to light is the 

in" this i- necessary for shaving. Two wall brackets, one on 

h "de " f the mirror, using 25 or 10 wait Mazda lamps will, 

diffusii shades, will give good illumination for the mirror and 

of the room as well. Fairly good illumination may be ob- 

single light over the top of the mirror, and irith 

this arrangement h 50 or 60 watt \l \ /IM lamp is desirable. 

Haiti 

11 i ntial to have enough light in liaIN and itaii 

"'" be possible to move about the house at night 
thout difficulty. I be I. all and itairway may be lighted at il.e lame 
timc ] '> ** mall enclosed glass globe with ■ W or 50 wt 

lamp bung from the hall ceiling but close to the rtairwa 
1 • • A of the light for the stairway ii w enient, and 

Ulth thj niaj be controlled from either the bead 

I be stairs. 
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Porches 

The porch at the front of the house needs a light to illuminate the 
steps and entrance. A glass enclosing globe, suspended with a tight 
fitting ceiling type holder, to keep out bugs and dirt, is recom- 
mended, and it should be supplied with a 25 or 40 watt Mazda 
lamp. An open type of glass shade may also be used to good ad- 
vantage. 

The rear porch is sometimes screened and is used as a summer 
kitchen. To provide the necessary illumination an RLM Standard 
dome reflector with a 100 watt Mazda lamp is recommended. One 
or more convenience outlets should be installed to take care of an 
electric iron and other appliances. 

Closets and Storerooms 

In the closets and storerooms, which are often of considerable 
size and should be provided with lights, a single light consisting of 
a 25 or -40 watt Mazda lamp with a pull chain socket will generally 
be sufficient, and in the smaller closets a 1.5 watt Mazda lamp will 
be large enough. 

Cellar 

On account of frequent use the cellar should be adequately 
lighted. A 25 or 40 watt Mazda lamp should be placed at the foot 
of the stairs with switch control at the top. A similar light is also 
desirable at the top of the stairs. One or more lights should be avail- 
able in the cellar itself, depending on how the space is arranged. 
For the furnace a 50 or 60 watt Mazda lamp in an RLM Standard 
dome reflector is recommended, hung close to the ceiling. 
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A well lighted work 
bench facilitates making 
with accuracy the neces- 
sary repairs to farm ma- 
chinery. 
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Dining room fixture 
of candlestick type 





Flared dome for 
dining room 



Semi-indirect fixture for 
parlor or living room 





Kitchen lighting unit 



An enclosed type 
of porch light 




Typical residential light' 
ing fixtures suitable for 
the farm house 
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Bed room dressing table 
lamp used in pairs 



A semi-indirect bowl 
for the bed room 
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Photograph of a well-lighted haymow as it appears at night. A 100- watt Mazda 
lamp in an RLM dome reflector can be seen at the right rear, a similar unit is at 
the left foreground, out of the field of the camera. This makes pitching down hay 
a much different job than under the usual conditions of darkness and gloom, and 
the main floor is also well lighted. 



Main Barn 

Need for Illumination 

Pitching down hay to the stock at any time, driving in or out at 
night, unharnessing. 
Location of Outlets 

Over center of haymow areas and main floor. In case there is a 
hay fork the lighting units must be located so as not to be damaged. 
Size of Mazda Lamp 

100 or 150 watts. 
Type of Reflector 

Shallow dome; reflector tilted if necessary for proper distribution. 
Mounting 

As high as possible, so as to give wide distribution of light. 
Control 

Wall switch for light over floor near entrance door; for other lights, 
switch near ladder to mow. 
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lighted b) 10-watt M\/n\ lamps spaced on centers 

1 I ' ' feeding, and tending the cows here may be carried on 

the daj time for the light is well distributed in all directions 

make it easier to beep the stable and the cowa cleaner 

sill m turn tend to keep the bacterial content of the milk lower. 

Horse or Cow Stable! 
Seed /(i? Illumination 

Harnessing, cleaning of horses and stables, and feeding during 
hours when it is dark. Feeding and milking of rows carried on aft 
dark, particularly in vv inter. 

/ 04 ulirin of Outleti 

For straight stalls b ro* of outlets over tin- war of the stall 
IS to 15-fool renter-: for box stalls one outlet in center of each 

0/ M.\/l) | /. ( irn/» 

40, 50, or 60 watt. 

of Hi-Jin tot 

Shallow dome, or if ceiling is irhitewaslied, receptacle on ceiling 

and |j;ir«- lamp 

M <>uni in | 

( ' ceiling is not ovei feet high. 

( Dniiol 

tfraighl rtallawall switch for al lead one outlet, twitch to be 
located near entrance door, other outleti may be with pull 
f,,r ' '■••'' operation; for boa rtall, iwitcfa outaide door. 
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Night photograph of a hog house lighted by two 60-watt MazDA lamps in 
shallow dome reflectors spaced on 13-foot centers. The lighting here is well dis- 
tributed and permits the feeding and caring for the hogs as easily after dark as 
during the daytime. 



Hog house or Sheep Barn 
Need for Illumination 

Chiefly for feeding after dark, and tending young. 

Location of Outlets 

On 10 to 15-foot centers. 

Size of Mazda Lamp 
40 or 50 watt. 

Type of Reflector 

Shallow dome or RLM Standard dome. 

Mounting 

Close to ceiling if ceiling is not over 10 feet high. 

Control 

Wall switch near entrance door. 
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Nighl m<u of a granary lighted by two 60-watt M.\/.i>\ lamps id shallow dome 

ton spaced on 12-foot centers. Sufficient light is provided in the bins on 

ml of the wide distribution of this type of reflector and there is ample tllumi- 

m for feed grinding, which is becoming an important factor on the farm 

equipped with electricity 



Granary 

Need for Illumination 

Getting and grinding feed during hours of darki 

Location of Outlay 
( lenter of room. 

Sice of M \/.D I Lamp 
tO, 50, or 60 watts. 

Type of Re/Iectoi 

Shallow domr or RLM Standard dome 

Mounting 

Close to ceiling, if ceiling is not over 10 feet high. 
Control 

Wall switch by entrance door. 
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A dairy room as it appears after dark, lighted by 60- watt Mazda lamps in RLM 
Standard dome reflectors located with reference to the machines. With lighting 
such as this milk and cream can be cared for with dispatch and in a sanitary 
manner. 



Dairy Room or Milk House 
Need for Illumination 

Cooling, separating, and bottling of milk during hours of dark- 
ness. 
Location of Outlets 

Localized according to arrangement of place, not over 10 ft. apart. 
Size of Mazda Lamp 

50 or 60 watts. 
Type of Reflector 

RLM Standard dome. If area is small and walls are whitewashed, 
ceiling or side wall receptacles and bare lamps may be used. 
Mounting 

(lose to ceiling if ceiling is not over 10 feet high. 

Control 

Wall switch by entrance door preferable, though individual pull 
chain sockets may be employed. 
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Night photograph of a garage and tool shed in which the lighting is a decided 
Kepairs and adjustments can be carried on here at will, irrespective of day- 
onditions. Note thai a convenience outlet for power appliances is I 

over tli<- wi.rk Pencil. 



Tool Shed or Garage 

Seed for Illumination 

Repairs on dark days or during hours of darknes 

Location of Outlets 

At least one in center of area or over hood of car for general light- 
ing; one over work bench. In large garage one over hood of each car. 
Size of Mazda Lamp 

60 or LOO watts for general lighting; 50 or <>0 watts for bench. 

I \\>c n/ Reflector 

RLM Standard dome. 
Mounting 

9 to 11 feet from floor for central lighting unit: ? feet from floor 
for lighting unit over bench. 
Control 

Wall switch near entrance door for central light; pull chain por- 
celain socket for li,L r lit over bench. 
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A silo chute as it appears when lighted at night, looking down from the top of 
the ladder. A 100-watt unit furnishes the illumination which certainly makes it 
easy to see one's way up and down the ladder. Note that there is plenty of light 
at the different door levels of the silo. 



Silo 

Need for Illumination 

Filling silo and removing silage at any time. 
Location of Outlets 

One outlet at top of chute generally sufficient. 
Size of Mazda Lamp 

100 watts. 

Type of Reflector 

RLM Standard dome. 
Mounting 

Outlet to be at top of chute. 
Control 

Wall switch at bottom of ladder. 
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Types of reflecting equipment recommended in the text for use in and 
about farm buildings* 

A — Shallow dome porcelain enameled s*eel reflector 

B — Angle reflector of porcelain enameled steel 

C — RLM Standard dome reflector 

D — Flat reflector of porcelain enameled steel (chiefly for yard lighting) 

E — RLM Standard dome reflector showing lowering device for high mounting. 
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The community hall is a gathering place t*»r fraternal meerJn 
dances, shows, etc. Elaborate lighting effects .ir* not necessary, but _:> v «'vl. 
workable Illumination i>. Semi«indirecfl reflectors or enclosing globi - 
recommended with not less than 150- watt MAZDA lamps on 12 

centers. 
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Night view of the interior of a heD house lighted by two 50-watt Mazda lamps 
in distributing metal reflectors. Instead of using a dimming device to simulate 
twilight the practice is followed of turning off the main lights and leaving a 10-watt 
lamp burning while the birds get on the roos 

Light and Egg Production 

The domestic hen originally came from the tropics and for cen- 
turies she was accustomed to a twelve-hour day and twelve-hour 
night. Her habits of life being based on these conditions naturally 
affected her organs, especially those of digestion; consequently 
when she is forced to live in the northern latitudes with their short 
days in winter she goes to roost early, her crop becomes empty long 
before daylight, and her bodily functions are upset. All of her food 
is needed to keep her alive and her body warm and there is no 
surplus to be turned into eggs. She really is ready to lay eggs during 
the winter months, but, being restrained by environment, prac- 
tically hibernates. 

By using artificial illumination it is possible to lengthen the feed- 
ing and laying period. This may be done by "lighting up" during the 
early evening hours and early morning hours. To do this effectively 
automatic switching devices to regulate the lights are desirable, and 
of late it is becoming the practice to turn on the lights only during 
the early morning hours, which can be done without elaborate 
switching; a controlling switch in the house is all that is necessary. 
It requires the poultry man to turn it on rather early, but as he often 
is an early riser this is no hardship. An automatic device only to 
turn on the lights is also rather simple. 
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In case the lights are used in the early evening it is necessary to 
dim them before shutting them off entirely, or perhaps turn on an- 
other circuit using very low wattage lamps, in order to get the fowls 
to go to roost. They are not able to go to roost when it suddenly 
becomes dark, as they will fly all over the place and into each other. 
By only using the lighting early in the morning and turning it off 
after daylight there is no necessity for such dimming devices. 

If the artificial illumination is used only in the early morning 
hours, the time for turning them on should be approximately five 
o'clock in the morning, the idea being to give the fowls on the aver- 
age a twelve or thirteen hour day. The exact time for turning on 
the lights must be determined by the length of the hours of day- 
light; in the fall it gradually becomes darker, and, accordingly, the 
lights should gradually be turned on earlier and earlier. After De- 
cember 21st the days lengthen and the lights arc turned on later. 




A group of poultry houses which have proved a very good investment due to tli. 
fact that artificial light causes increased egg production in the winter months. 



Another important feature in the poultry house is water, and it 
is quite evident that water in an ordinary container will freeze over 
night and be of no use to the hens. It is a simple matter to make a 
device which will prevent the water from freezing: in the bottom of 
an ordinary water pail a 3-inch hole is cut, a tin can is placed in 
the pail over the hole and soldered to the bottom of the pail. A 
small incandescent lamp is left burning within this can (a 15 watt 
Mazda lamp will generally be adequate). The radiated heat from 
the lamp will insure water, not ice, for the hens in the morning. 
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Further details on the question of the proper schedule and feed- 
ing will be found in the numerous references in the bibliography. 

To provide suitable artificial illumination for the hen house. 
relatively small Mazda lamps, proper reflectors, and some control- 
ling device arc all that arc needed. A high intensity of illumination 
is not necessary for satisfactory result-: an allowance of one 50 or 

SO watt Mazda lamp for each 100 square feel of floor area is suffi- 
cient. The light should be uniformly distributed over the entire Boor 
space. For the average condition- of spacing and hanging height 

encountered in this type of building, the shallow dome metal re- 

Sector, which distributes the light over a wide angle, should be used. 
Do not make the mistake of using ■ narrow cone shaped reflector, 
which concentrates the light in a small angle. For a square room 

one lamp should be used in the center of the room, but in a long 

narrow house Sfl pictured on page 27, a row of outlets down the 

center line should be installed; thus a hen house 10 x 25 feel would 
be well illuminated by two 50 or <i<» watt Mazda lamps with dis- 
t ributing reflectors, hung close to the roof and spaced 12 feet apart 

It might be well to summarize conditions requisite for sue© 
iti increasing egg production, through the use of artificial light: 

] Morning light should be used only when frvt\ and water. 

not ire w ater, is provided. 

Increase the day gradually in the fall and do not turn ofl 

the light too quickly in the spring. 

I t he lighting system regularly. 

Electricity is not only of 
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value to the farmer in inco 
ing egg production, hut elec- 
trical heat for incubators can 

be Strongly recommended as 
it has Keen found to be 
very constant, reliable, and 
safe. Artificial illumination is 
at t iiim in I he jijeu- 

bator room arid should Ix* 

available. KLM Standard dome 

rcfl, ith 50 or 80 watt 

I 

e Mazda lamp- should be hung 
directly over th< a where 

lijjht is most needed. 
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A room in which 
plants are exper- 
imentally grown 
under artificial 
illumination of a 
high intensity. 



(T^t^) 



Light and Plant Growth 

The influence of artificial light on the growth of plants has long 
been a subject of interest to the scientist. As far back as 1861, 
"Herve" Mangon found that electric light influenced the formation of 
chlorophyl in a way similar to that of daylight. Since then, at fre- 
quent intervals, experiments have been reported in the technical 
press. Recently, however, with the development of more efficient 
light sources such as the Mazda lamp there has been a renewed inter- 
est in the subject and more tangible results have been secured. 

It has been quite definitely proven that artificial light will accel- 
erate germination, increase growth, give greater depth of color, and 
more important still, show r no signs of the lanky, unnatural exten- 
sion of the plant usually associated with forcing. Under artificial 
light seeds germinate several days, in some cases weeks, before those 
sown and grown under precisely similar conditions in a control 
house. The quality of such seedlings is good, stems sturdy, and 
leaves strong, the flowering plants showing an increase in foliage and 
flowers. Plants grown under artificial light seem to require less heat- 
ing and the seedlings less "hardening off," before being planted in 
the open. 
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Plant physiologists realize that there are many factors affecting 
plant growth. These include temperature, moisture, carbon dioxide 
supply, and period of exposure to light. As with many experiments, 
to determine the effect of varying one element, other factors must be 
held constant. The control of these factors obviously requires 
rather elaborate and expensive apparatus. 




An electric crane with 48 1000-watt Mazda lamps used for growing plants 
experimentally at night. The crane may be moved from one greenhouse to another. 

Most of the early experiments of the effect of light on plant 
growth were conducted in a rather haphazard manner, but a few 
years ago work w T as started in a most systematic and scientific man- 
ner at the Boyce-Thompson Institute for Plant Research, Yonkers, 
New York, under the direction of Dr. William Crocker, the eminent 
plant physiologist, and we are now beginning to know more definitely 
than ever before the relations which exist between the various items 
which influence plant life. 

Messrs. Garner and Allard, physiologists of the Bureau ©f Plant 
Industry, Department of Agriculture, were probably the first to 
prove that "the relative length of day is a factor of the first im- 
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portance in the growth and development of plants particularly 
with respect to sexual reproduction." 

Expressed briefly they determined that each species of plant has 
certain peculiar habits which are affected by the relative proportion 
of light and darkness during a day's cycle. Sexual reproduction can 
only be attained when the plants are exposed to the specifically 
favorable length of day. A greater length of day will cause certain 
species to grow more or less indefinitely and not flower or fruit, 
while causing other types to flower and fruit with less than normal 
vegetable development. Plants may be either late or early maturing, 
depending on the length of day to which they are exposed. Several 
species when exposed to a length of day distinctly favorable to both 
growth and sexual reproduction have shown a tendency to assume 
the "ever blooming" or "ever bearing" type of development. 

These investigators have further determined that artificial light 
can be used as a means of prolonging the length of day. This fact 
should be of much interest to horticulturists and agriculturists, for in 
a given latitude the length of day at certain times of the year is, of 
course, definitely fixed by nature. In summer the day may be longer 
than required for the particular effect desired (vegetation or fruit- 
ing) while in winter it is quite likely to be shorter than desired. By 
shutting out natural light in summer or supplying artificial light in 
winter excellent control is possible. 

The experiments conducted by the investigators above referred 
to indicate that there is a large group of plants which are brought 
into the flowering and fruiting stages of development because of the 
increase in length of day as spring advances into summer. These 
may be spoken of as "long day plants" in contrast to those which are 
forced into flowering and fruiting by the shortening of the days in 
the fall which may be called "short day plants." As a whole there 
are sharp contrasts between the two groups although there are many 
plants which may be regarded as occupying an intermediate position. 
As illustrations of these groups we find in the short day plants, 
asters, chrysanthemums, dahlias, poinsettias, cosmos, and certain 
varieties of tobacco and beans. In the long day group are most of 
the so-called winter annuals and most of our common vegetables. 

Artificial light properly used to supplement daylight during the 
short days of winter effectively prevents many of the "short day 
plants" from flowering and forces "long day plants" into flowering 
and fruiting. With the proper control of temperature and other 
important factors of plant growth, there is no reason w T hy almost 
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any plant may not be made to flower and fruit in any season of the 
year and in any region. With proper knowledge of the specific re- 
quirements of each plant the florist should he able to force flower- 
ing at any desired time of the year. This is especially practical due 
to the fact that a comparatively low intensity of artificial light, in 
comparison with natural light, can be used to supplement the short 
days of winter. 

It is evident that the entire question is one of economics. Does 
the hastening of plant growth, fruiting or flowering, warrant the 
expenditure for electrical energy? In answer to this, one must make 
computations applicable to individual instances. In the case of hot- 
house flowers produced out of season or made available for a certain 
holiday, such as Easter, it is quite evident that the added value of 
the crop at a particular time will be much greater than the cost of 
Lighting. Lettuce responds very effectively to increased illumina- 
tion and heading has been hastened two weeks in certain cases. 

Strawberries are reported to grow vigorously and have ripened from 

two weeks to a month earlier than normal with additional lighting. 

We have not yet reached the point where it is economical to light 
outdoor areas to hasten plant growth. Rough calculation indi- 
cates that, neglecting installation expenses, etc., the cos! of lighting 
an acre would be well over $10 per night. The added growth would 

not be sufficient to justify an expenditure of this order when we 
consider the relatively low price for farm products grown on an 

extensive scale. 

In contrast to this we have the case where such plants as Easter 

lilies are placed close together in a greenhouse. A few lamps will 
Light a large nurnher of plants, the product is seasonable and high 
priced, and flowering will be accelerated. J n such a case t he economics 
of the situation are entirely reversed and the expenditure for cur- 
rent, lamps, and wiring is indeed well justified. If power COStS five 

cents per kilowatt-hour the expense of lighting looo square i« 

would he slightly over one dollar per night. As a typical example, 
in this area could be placed nearly 4000 Kaster lily plants. If \>\ 
artificial lighting they could be forced a week or two at the critical 

ion, the expenditure for power would be dwarfed by the increi 
in value. 

\ 800 watt Mazim lamp in an RLM reflector aliout tWO 

ah ingfl works out very well to control "damping off." To 

prevent the seedlings becoming spindly a mixture of half sand and 

half garden soil should be lwd to afford good drainage and 
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nitrification. Such lamps should be turned on as soon as the seed is 
planted and not turned off, except on bright sunny days, until the 
seedlings are transplanted. 

With all this work there is quite apparently a limit beyond which 
the plant cannot be forced, and further study is indeed necessary. 
While certain flowers, such as tulips, are reported to have longer 
stems, richer color, and larger leaves when exposed to artificial light, 
others such as petunias, verbenas, and primroses, are reported to 
have been injured. 

The agriculturist who is making a serious study of his business 
should analyze the information presented in the numerous articles 
listed in the Bibliography on the effect of light on plant growth. 
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